T i~IE role of tlhe genotype in determining morphological and color traits as well as differences in disease reaction is well established in crop plants. However, relatively little is known about the effect of genotypic differences on specific physiological processes in higher plants. There is sufficient evidence to suggest that gene differences which distinguish plants within species play an important role in mineral accumulation. Evidence to this effect has been obtained by Sayre (9) working with inbred lines of corn and by Naik and Ablyankar (6) for sorghum varieties. both corn and sorghum, very marked differences were found in content of several important minerals. In a review article, Myers (5) presented substantial evidence that species and varieties within the same species differ in the amounts of different ions that they accumulate. Inheritance studies have provided additional information. Gorsline et al. (4) found that differential ear-leaf accumulation of calcium, magnesium, and potassium in corn was highly heritable. Similarly, iodine content in perennial ryegrass was shown to be highly heritable by Butler and Johnson (1). The finding by Weiss (11) of a single gene pair which conditions efficiency of iron utilization in soybeans indicates that rather specific genetic control is present.
In relation to strontium, marked differences among species in accumulation of Sr-90 have been reported (2, 3, 5, 8) . However, the authors have found no reports on the magnitude of within-species differences for accumulation of the stable or radioactive isotopes of strontium.
The purpose of this study was~to determine the amount of genetic variation that exists for Sr-89 accumulation in the grain of different genotypes of barley and wheat. This information is important for three principle reasons. If genetic differences are found, the potential exists for reducing contamination of the food chain by Sr-89 and Sr-90, the most hazardous of the radionuclides resulting from nuclear fission. Establishing the degree of genetic control of physiological [3rocesses such as those involved in mineral accumulation is important. Finally, genetically distinct types within a species will be useful material for critical studies of the biochemical nature of the processes involved in mineral accumul~ttion.
MATERIALS
AND METHODS Forty-eight varieties of barley and 50 of wheat, listed in Tables  1 and 2 , respectively, were studied. There were 35 six-and 13 two-row spring barleys and 40 vulgare, I emmer, and 9 durum wheats. The varieties were chosen so as to encompass a wide range of genotypes. All of the varieties were included in what will be referred to as experiment 1. When experiment 1 was completed, 20 varieties of barley and wheat were selected for further evaluation in experiment 2. For the most part, only those varieties which represented extremes in accumulation of Sr-89 were included in the second experiment. Certain late maturing varieties of both crops and the durum wheats as a group were not included in experiment 2 even though they were high or low in accumulation. Throughout the study, 2 plants were gr~,wn per pot, although only 1 was used for strontium determination. For barley, uniformly vigorous plants were obtained without difficulty; however, for wheat poor germination of the varieties Ccrnation, Carleton, and Golden Ball, in experiment 1, and Mentana and McMurachy, in experiment 2, resulted in weakened or la~:e seedlings compared with other wheats. All varieties were allo~¢ed to reach maturity before they were harvested.
Experiments 1 and 2 were conducted in the greenhouse under rather different conditions. Experiment 1 was grown during spring and summer when temperatures up to 90° F. were encountered. The high temperatures combined with long days tended to hasten maturity of the plants. Experiment 2 was ccnducted during winter months when the temperatures were maintained at 70-80° F. and supplemental light was needed to promote flowering. Plants were grown in clay pots each containing 4 pound; of soil. The soil was a mixture of 3 parts Waukegan silt loam to 1 part sand. Soil analysis revealed 11.93, 3.55, 0.42, 0.08 and 0.03 me. of exchangeable Ca, Mg, K, Na, and St, respectively, per 100 g. of soil. Fertilizer was mixed with the sand and soil at the rate of 44 pounds of P, 83 of K, and 25 of N per acre. Soil moisture was kept at a favorable level for plant growth by daily watering.
In the first experiment, there were two strontium treatments. For one treatment, each pot received 25 ~c. Sr-89 plus stable strontium (Sr-88) at the rate of 0.5 me. per 1011 g. of soil. The other treatment involved application of 25 ~c. Sr-~t9 per pot without the addition of stable strontium. Sr-89 and Sr-811 were applied directly to the potted soil in 100 ml. of water. To each pot were added 2 pounds of soil, the 100 ml. of solution, ar.d, 'finally, 2 additional pounds of soil. Sr-89 was in the form of ,';rCl~ in HC1 solution, and Sr-88 in the form of Sr(NO~).o. In e::periment 2, only one strontium treatment was used, 25 ~c. St-8, c' per pot. For experiment 1, there were 3 replicates for each of the 2 treatments. For experiment 2, there were 4 replicates. In all cases, each replicate consisted of two plants in a single pot.
The amount of Sr-89 accumulated in th.~ grain was measured using a 1-to 2-g. sample of finely ground material. The ground material was ashed in 2.5-cm. steel planchets, slurred, dried, and counted using a Geiger-Mueller detector. The content of Sr-89 is reported as disintegrations per second pe* gram of dry matter (dis./sec./g. dry matter). The observed disintegrations were corrected for background, counting efficiency, and decay. The latter was corrected to time of application to the soil. Self-absorption was negligible.
RESULTS
A comparison of the content of Sr-89 which accumulated in the grain of the barley and wh,.~at varieties is given in Tables 1 and 2 . In each table the wtrietie~ are arranged in order of Sr-89 content based on the average of the 2 treatments in experiment 1. Mean squares from the analyses of variance of the barley and wheat d:ita in experiment 1 are given in Table 3 .
For the 48 barley varieties include~ in experiment 1, there was a highly significant difference in Sr-89 accumulation (Table 1) . Considering the average of the 2 treatments, the range in Sr-89 content was from 33 to 100 for 6-row varieties and from 31 to 70 for the 2-row. As shown in Table 3 , the means for the two groups were significantly different. The average was 65 for the ~-row and 49 for the 2-row varieties.
A nonsignificant tr~=atment effect was obtained. When Sr-88 was applied with Sr-89, the average activity was 60 dis./sec./g, dry matter. When Sr-88 was not applied, the average activity was 62.
The differences that were found for Sr-89 content of barley in experiment 1 were verified by experiment 2, which involved a further testing of 20 selected varieties. The data from experiment 2 are given in Table I so that comparisons can be made between ex[,eriments.
The aver-
